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(57) Abstract 



An arrangement for spraying a disinfectant 
liquid on the teats of an animal, comprising teat 
cups to be connected to the teats of the animal for 
milking same. On the outside of each teat cup (4) 
there are arranged spray nozzles (1 1) for spraying 
disinfectant liquid (13) onto the teat Each spray 
nozzle is adapted to spray disinfectant liquid onto 
the teat during removal of the teat cup (4) from 
the teat (5) when the milking is terminated. A 
method of milking an animal comprises connecting 
teat cups to the animal's teats; extracting milk; 
sensing a ceasing milk flow, and in response thereto 
removing the respective teat cup from its teat; and 
spraying a disinfectant liquid (13) onto the teat (5) 
during said removal of the teat cup (4) from said 
teat 
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An arrangement and a method for spraying a disinfectant liquid onto the teats 
of an animal 



Technical field of the invention 

The present invention relates to an arrangement for spraying a disinfectant liquid on 
the teats of an animal, such as a cow, sheep, goat, horse or a bufifalo. 

The invention also relates to a method of milking an animal by connecting teat cups 
to the teats of the animal, extracting milk from the teats by means of the teat cups, 
sensing a ceasing milk flow through any teat cup and in response thereto removing 
such teat cup from its teat 

Background of the invention 

EP-0 535 754 discloses an implement and method, respectively, for after-treating 
the udder and teats of a milked animal by means of a specific after-treating device 
having a spray nozzle. However, this spray nozzle is located at the end of a milking 
robot arm between the two front teat cups and below a carrier plane on which the 
teat cups rest The after-treating liquid is sprayed by the spray nozzle in a fan- 
shaped pattern covering the entire udder. 

Consequently, the greater part of the sprayed liquid ends up as a liquid film on the 
outside of the udder, whereas only a minor part of the sprayed liquid comes down 
on the outside of the very teats. Thus, this prior art spraying technique leads to a 
large disinfectant liquid consumption and does not ensure satisfactory teat dis- 
infection because of inaccurate application of the sprayed liquid onto the teats. 
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Object of the invention 

The primary object of the invention is to be able to spray a disinfectant liquid onto 
the respective teats of the udder without spraying at the same time the udder itself 

Another object is to minimize the consumption of disinfectant liquid. 

Still another object is to be able to perform the spraying action by means of spraying 
equipment which is brought in the required position for the spraying by means of a 
device which in any case has to be in that position. When using an automatic milk- 
ing system comprising a milking robot arm this means that no additional or specific 
robot arm movement should be needed to bring fee spraying equipment in the posi- 
tion required for the spraying. 

Summary of the invention 

These objects are obtained by an arrangement for spraying disinfectant liquid on 
animal teats, comprising at least one, i.e. one or more, teat cup to be connected to an 
animal teat for milking same, each teat cup being provided - on the outside thereof - 
with at least two spray nozzles adapted to spray disinfectant liquid onto the respect- 
ive teat which is to be sprayed, wherein the spray nozzles are so positioned in rela- 
tion to the teat cup, that the jet outlets of the nozzles are situated adjacent to the 
outer edge of the teat entry end portion of the teat cup where the inlet opening for 
the teat is located 

Preferably, each spray nozzle is adapted to spray disinfectant liquid onto the teat 
during removal of the teat cup from the teat when the milking is terminated. 

This teat cup removal is the normal detachment from the teat after terminated milk- 
ing, and may be done by means of e.g. a milking robot arm in an automatic milking 
system, or by exerting a pull or tractive force on the teat cup by means of a cord 
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having one end attached to the teat cup and the other end attached to a withdrawal 
means, such as the displaceable element of a pneumatic or hydraulic cylinder or 
other actuator. Instead of using a specific cord it is possible to use the milk tube 
(leading from the teat cup) as "cord". 

According to a first embodiment of the invention, the arrangement may comprise a 
set of teat cups to be handled semi-automatically or manually for attaching or de- 
taching them to/from the teats before and after milking, respectively. Alternatively, 
a milking robot arm may be provided for automatically connecting (attaching) each 
teat cup to a respective teat. Such robot arm may also be used for disconnecting 
(detaching) the teat cup from the teat. 

In order to obtain a disinfectant liquid film of uniform thickness over the teats, each 
teat cup is provided with at least a pair of spray nozzles, preferably placed on oppo- 
site sides of the teat cup. If three or more spray nozzles are provided they should 
preferably be uniformly spaced around the teat cup. 

To minimize the risk that the jets of atomized spray liquid from the outlets of the 
nozzles become deflected or disturbed before reaching the intended "target surface 
area", i.e. the surface of the teats; the nozzles on each teat cup are so positioned in 
relation to the teat cup, that the jet outlets of the nozzles are situated near the outer 
edge of the teat entry end portion of the teat cup where the inlet opening for die teat 
is located. 

It is probably to be preferred that the spray nozzles are structurally integrated in the 
circumferential outer edge of an enlarged, cylindrical forward end portion of the teat 
cup. 

To secure proper function of die spray nozzles in attaining an effective coating of 
the teat surface with the sprayed disinfectant liquid without undue liquid wastage 
each spray nozzle preferbly provides a fan-shaped spray pattern away from the teat 
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entry end portion of the teat cup in a direction obliquely towards the centre line of 
the teat cup. 

The present invention also relates to a method of milking an animal, as defined in 
the preamble of claim 9, and characterized by spraying a disinfectant liquid onto the 
teat during removal of the teat cup from the teat, where the spraying is performed by 
means of spray nozzles being attached to and carried by each respective teat cup, 
thereby following the motion of same, and being arranged around the inlet opening 
of their teat cup. The spraying action may be initiated just before the removal 
motion of the teat cup is started, and it may continue until the teat cup has become 
entirely separated from the teat. 

In certain cases it may be preferable or advantageous that the method also comprises 
the additional steps defined in claims 10-12. 

Description of drawings 

The invention will now be further elucidated by means of the following description 
of a preferred embodiment shown in the enclosed drawing, wherein: 

Fig. 1 is a schematic perspective view of a spraying arrangement comprising a teat 
cup being removed from an animal teat by means of a robot arm; and 
Fig. 2 is a schematic vertical projection of a teat cup connected to a teat 

Detailed description of a preferred embodiment 

In Fig. 1 there is schematically shown a milking robot 1 having a protruding robot 
arm 2 with a movable handling means in the form of a gripper 3 provided at the 
outer end of the arm. The gripper may be a rigid gripper or fork the arms 3a and 3b 
of which are not movable towards one another, or a non-rigid gripper the arms of 
which are mutually movable shackles. By means of the gripper and its arms 3a, 3b a 
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teat cup 4, to be used for milking an animal, can be grasped and moved in relation to 
a teat 5 of an animal udder 6, e.g. the udder of a cow to be milked. 

The teat cup 4 comprises an enlarged, cylindrical fore (upper in Fig. 1) end portion 
7, and a narrower cylindrical shell or main portion 8 (lower portion in Fig. 1). A 
milk tube 9 extends from the rear end of the main portion 8. The gripper arms 3a, 3b 
engages the shell immediately under the enlarged fore end portion 7, thereby sup- 
porting the teat cup during the transfer thereof. 

At the teat entry end of the end portion 7 there is provided a central inlet opening 10 
for the teat. 

Iii order to simplify the spraying of a disinfectant liquid, e.g. iodic liquid, on the 
teats of an animal when the milking procedure has been completed, the teat cup 4 is 
provided, on the outside of the fore end portion 7, with a number of spray nozzles 
1 1, in this case four nozzles. These nozzles are evenly distributed and spaced along 
the circumferential outer edge of end portion 7. 

The four spray nozzles are structurally integrated in the outer edge of end portion 7 
in order not to make difficult or obstruct the cleaning or washing of the teat cup. 
The jet outlets of the nozzles 1 1 are preferably positioned flush with the end surface 
12 at the teat entry end of portion 7. 

As indicated in Fig. 1 each spray nozzle 11 provides an atomized spray jet 13 with a 
fan-shaped spray pattern away from the teat entry end surface 12, preferably in a 
direction obliquely towards the centre line of the teat cup, which will correspond to 
the centre line of the teat from which the teat cup is being removed. 

In Fig. 2 there is shown a teat cup 4 which is connected to a teat 5. When the teat 
cup 4 is removed from the teat 5 ? in this case by applying a tensile force F on a cord 
14 attached to the teat cup main portion or shell 8, the nozzles 1 1 are activated (e.g. 
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by electronic control means) and used to spray disinfectant liquid onto the teat 5. 
The spraying may e.g. be initiated when the teat entry end surface 12 of the teat cup 
4 has reached position Rl and may continue until the end surface 12 reaches posi- 
tion R2 in relation to the teat 5, during the removal motion. Instead of using cord 14 
5 to execute the removal of the teat cup, it is of course possible to use a robot arm 2 
and gripper 3 as shown in Fig. 1, or to use the very milk tube 9 as a "cord" instead 
of cord 14. 

Operation 

10 

A normal method of milking an animal, e.g. a cow, may include: connecting teat 
cups to the teats of the animal; extracting milk by means of the teat cups; sensing a 
ceasing milk flow through one or more of the teat cups; and in response to the 
detection of such ceasing milk flow removing all or at least the appropriate ones of 
15 the teat cups from the teats. 

In order to avoid the need of having to resort to a particular or extra stage (in the 
milking process) for performing the necessary disinfection of the teats, when die 
milking has been completed, the present invention makes use of the anyway effected 
20 removal of the teat cups when the milking is terminated 

To this end, according to the present invention, each teat cup is provided with spray 
nozzles adapted to spray disinfectant liquid onto the teat concerned during the nor- 
mal removal motion of the teat cup from said teat, when the milking has been ter- 
25 minated The time of this removal motion can be used as a "spraying period" irre- 
spective of whether the teat cup removal is done by means of the robot arm gripper 
or by some other means, e.g. by drawing loose the teat cup from its teat by pro- 
viding a tensile force in a cord attached to the teat cup. 

30 The characterizing step of the method according to the present invention is spraying 
a disinfectant liquid onto the teat during the teat cup removal from the teat; and this 
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spraying is preferably effected by two, three or four spray nozzles being attached to 
and carried by each teat cup, thereby following the teat cup during the removal of 
same. 
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Claims 

1. An arrangement for spraying a disinfectant liquid on the teats of an animal, e.g. a 
cow, characterized in that the arrangement comprises one or more teat cups (4) to 
be connected to the teats of the animal for milking same, each teat cup (4) being 
provided, on the outside thereof; with at least two spray nozzles (1 1) for spraying 
disinfectant liquid (13) onto the teat (5), wherein the spray nozzles (1 1) are so posi- 
tioned in relation to the teat cup, that the jet outlets of the nozzles are situated adja- 
cent to the outer edge of the teat entry end portion (7) of the teat cup (4) where the 
inlet opening (10) for the teat (5) is located. 

2. An arrangement as claimed in claim 1, characterized in that each spray nozzle 
(1 1) is adapted to spray disinfectant liquid onto the teat (5) during removal of the 
teat cup (4) from the teat when the milking is terminated. 

3. An arrangement as claimed in claim 1 or 2, characterized in that the arrange- 
ment comprises a set of teat cups to be handled semi-automatically or manually for 
connecting and disconnecting them to/from the teats before/after milking. 

4. An arrangement as claimed in claim 1 or 2, characterized in that a milking robot 
arm (2) is provided for automatically connecting each teat cup (4) to a respective 
teat (5), and possibly also for disconnecting said teat cup from said teat 

5. An arrangement as claimed in any one of claims 1-4, characterized in that each 
teat cup (4) is provided with two or more spray nozzles (11) spaced around the teat 
cup. 

6. An arrangement as claimed in any one of claims 1-5, characterized in that the 
spray nozzles (1 1) are structurally integrated in the circumferential outer edge of an 
enlarged, cylindrical forward end portion (7) of the teat cup (4). 
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7. An arrangement as claimed in any one of claims 1-6, characterized in that each 
spray nozzle (1 1) is adapted to provide a fan-shaped spray pattern (13) away from 
die teat entry end portion (7) of the teat cup (4) in a direction obliquely towards the 
centre line of the teat cup. 

5 

8. An arrangement as claimed in any one of the preceding claims, characterized in 
that the disinfectant liquid is iodic or consists of iodine. 

9. A method of milking an animal by connecting teat cups to the teats of the animal, 
10 extracting milk from the teats by means of the teat cups, sensing a ceasing milk flow 

through any teat cup (4) and in response thereto removing such teat cup (4) from its 
teat, characterized by spraying a disinfectant liquid (13) onto the teat (5) during 
removal of the teat cup (4) from said teat, where die spraying is performed by 
means of spray nozzles (11) being attached to and carried by each respective teat 
15 cup (4), thereby following the motion of the same, and being arranged around the 
inlet opening (10) of their teat cup. 

10. A method as claimed in claim 9, characterized in that die removal of the indi- 
vidual teat cup from its teat is effected by applying a tractive force on the cup by a 

20 traction force conveying means attached to the teat cup, e.g. a cord or a milk tube 
extending from the cup. 

1 1. A method as claimed in claim 10, characterized in that the traction force con- 
veying means is arranged to be drawn to a teat cup rack or to a service arm being 

25 movable underneath the animal. 

12. A method as claimed in claim 10, characterized in that the removal of the indi- 
vidual teat cup from its teat is effected directly by means of an animal related robot 
arm or via a cord connected to such robot arm. 
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